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Description 

[0001] This invention relates to improved phase change inks and, in particular, to methods for printing such inks 
employing hyperthermogelling components that reduce feathering, provide waterfastness and a high gloss. 
s [0002] In general, conventional phase change inks are in the solid phase at ambient temperature, but exist in the 
liquid phase at an elevated operating temperature of an ink jet printing device. At the jet operating temperature, droplets 
of liquid ink are ejected from the printing device and, when the ink droplets contact the surface of the printing medium, 
they quickly solidify to form a predetermined pattern of solidified ink dots. 

[0003] More recently impulse inks or bubble jet inks have been disclosed in U.S. Patent No. 5,021 ,802. These inks 
10 comprise an aqueous sol-gel medium and coloring agents. The inks are thermally reversible sol-gels and exhibit con- 
ventional phase change ink behavior such that they are gels (solids) at ambient temperatures and sols (liquids) at 
elevated temperatures between about 40° - 100° C. 

[0004] An inherent problem associated with aqueous inks employed in drop-on-demand color printers is "feathering" 
of ink drops after placement onto a substrate such as paper. Feathering is the undesirable nonuniform dispersal or 

15 wicking of ink drops along the paper fibers after the inks are placed on the print medium. Feathering may cause intercolor 
bleeding, poor resolution, and image degradation adversely affecting the print quality. Attempts to resolve this problem 
include the use of cosoivents to reduce drying time, the use of latex-based inks, the addition of zwitterionic surfactants, 
the use of pigmented inks, and the use of solid inks. Although solid inks tend not to feather when printed, their imple- 
mentation significantly increases the cost and complexity of the equipment needed to print such inks. 

20 [0005] Aqueous based inks however, suffer from several inherent deficiencies. One especially troublesome problem 
is the soaking of the ink into paper substrates. This 'results in poor holdout and ink drop definition, manifesting as 
"bloom" or "show through" on the back side of the paper. Additionally, the ink tends to run or smear when exposed to 
water. The lack of gloss in the ink, evident typically in a matte type of finish, also is seen as a deficiency in the use of 
aqueous inks where bright, glossy images are obtained only by use of specially coated papers. The waterfastness of 

25 the inks has been another persistent problem. 

[0006] These problems are solved by the present invention wherein an aqueous ink utilizes a suiphonated polyester 
and its copolymers to obtain a high gloss, quick drying, waterfast, and excellent holdout ink. 
[0007] It is an aspect of the present invention to reduce image degradation associated with the printing of aqueous 
inks and produce a high gloss, waterfast aqueous based ink. 

30 [0008] It is another aspect of this invention to provide a means for reducing the cost and complexity of printer archi- 
tecture associated with printing conventional phase change inks. 

[0009] It is a feature of the present invention that the ink provides a waterfast, high gloss finish upon drying. 
[0010] It is another feature of the present invention that the ink includes a suiphonated polyester or its copolymers 
as a gloss agent. 

35 [001 1] It is an additional feature of the present Invention that the gloss agent acts as a binder, providing waterfastness 
to dyes that are not normally waterfast in an aqueous ink. 

[001 2] It is yet an other feature of the present invention that the gloss agent remains in solution and does not precipitate 
out of the solution. 

[0013] It is still another feature of the present invention that a humectant can be added to the formulation to permit 
40 reversible clearing of fouled ink jets to be achieved. 

[0014] It is yet a further feature of the present invention that there is a rapid change in viscosity of the jetted ink on 
the surface of the printed substrate as water wicks away and gelling occurs so that the colorant remains on the surface 
of the substrate. 

[0015] It is an advantage of the present invention that.the ink is fast drying. 
45 [0016] It is another advantage of the present invention that the ink formulation can use a dye or a pigment as the 
colorant and still be jettable, permanent, waterfast and possess high gloss. 

[001 7] It is a further advantage of the present invention that the ink formulation attains full color development because 
of the rapid viscosity change in the jetted ink. 

[0018] It is still another advantage of the present invention that the ink formulation utilizes an inherently liquid poly- 
50 rneric colorant that does not "bloom" to the surface of the printed image or migrate and "show through" on the back 
side of the printed substrate. 

[001 9] It is yet a further advantage of the present invention that the ink formulation provides a waterfast, projectable 
image with bright colors for use on a transparency and the image does not block or offset. 

[0020] It is still a further advantage of the present invention that the ink formulation is stable and the components 
55 remain in formulation and do not precipitate out, permitting significant acid base type chemistry. 

[0021] It is an additional advantage of the present invention that the ink formulation employs a gloss agent that is a 
water dispersible polymer that is pH independent and does not suffer from the usual base neutralization disadvantages 
of conventional acrylic systems where drift in viscosity with pH change and irreversible precipitation may occur because 
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of water evaporation. 

[0022] The present invention employs aqueous phase change inks containing water soluble compounds that exhibit 
thermo-inversion properties, by which is meant compounds whose water solubility decreases as the solution temper- 
ature increases. When ink solutions of these selected compounds are heated to their thermo-inversion points, they 
5 exhibit hyperthermogelling properties where these selected compounds undergo a phase transition to form discrete, 
stable gels. In the present invention this occurs in ink dot gels. 

[0023] At low concentrations, aqueous solutions of these hyperthermogelling compounds exhibit moderate viscosi- 
ties. However, at a critical concentration of a particular hyperthermogelling compound, a small increase in the concen- 
tration of the compound or the temperature of the solution causes a rapid increase in viscosity, ultimately leading to 

10 complete gelling of the solution. These effects of temperature and concentration are exploited to make novel ambient 
phase change inks that gel instantly on contact with a relatively heated or absorptive substrate. Hyperthermogelling 
compounds Include, but are not limited to, homopolymers, copolymers, nonpolymeric surfactants, and their derivatives. 
Compounds exhibiting this hyperthermogelling phenomenon at or above ambient temperature are preferred. An ink 
composition of such a compound can be jetted at ambient temperature and gels instantly on an unheated substrate 

15 to produce unfeathered ink dots. The hyperthermogelling compound is conveniently one which forms a stable gel at 
its thermo-inversion point. The hyperthermogelling compound will conveniently be one whose molecule comprises a 
„ hydrophobic moiety and a hydrophilic moiety. 
[0024] These and other aspects, features and advantages are obtained in a waterfast, high gloss aqueous ink suitable 
for jetting in an ink jet printer by use of a pH independent, water dispersible polymer additive as a gloss agent in the 

20 ink formulation. 

[0025] These aspects, features and advantages of the present invention will become apparent upon consideration 
of the following detailed description of preferred embodiments of the invention, especially when taken in conjunction 
with the accompanying drawings wherein: 

25 Fig. 1 is a graphical representation of the gelation temperature as a function of concentration of a preferred hyper- 

thermogelling component; 

Fig. 2 is a graphical representation of the viscosity as a function of concentration of two hyperthermogelling com- 
ponents that are block copolymers of ethylene oxide and propylene oxide; and 

Fig. 3 is a graphical representation of viscosity as a function of concentration of methylcellulose, another hyper- 
30 thermogelling component. 

[0026] A hyperthermogelling aqueous phase change ink of the present invention includes a nonionic surfactant. 
Nonionic surfactants, such as TETRONIC® 1307, exhibit good thermo-inversion gelling properties. Fig. 1 shows a 
graphical representation of the gelation temperature, i.e. the thermo-inversion point, of various concentrations of TET- 
35 RONIC® 1307 surfactant. For example, TETRONIC® 1307 surfactant, having a molecular weight of 17,000, gels at 
about 30°C at its critical concentration (about 13% by weight). 

[0027] TETRONIC® 1 307 surfactant is a polyoxamine, having an alkyldiamine center (ethylene diamine, where w=2), 
a hydrophobic core of y propylene oxide units, and hydrophilic ends of x ethylene oxide units, as shown below: 

40 

CH. CH, 

I I 
H-(-OCH,CH--) a -(-OCHCH 2 -) r (-CH 2 CHO-) (-CH^CHjO-) 

V / 
45 N-(-CH 2 -) w -N 

/ \ 

H~ ( -OO^CH,- ) ( -OCHCH,- ) , (-CHjCHO-) y - (-CH,CH,0-) 

CH, CH, 

50 

[0028] TETRONIC® 1 307 is an ethylene oxide propylene oxide block copolymer surfactant available commercially 
from BASF Corporation of Parsippany, New Jersey. In the present invention the hydrophobic moiety, when the solution 
is heated, clusters together to form a skeletal network of a continuous matrix swollen in a liquid phase, water. The 
55 hydrophilic moiety interacts with water through hydrogen bonding to form a gel. Block copolymer gels are hypothesized 
to be formed by hydrogen bonding in aqueous systems through the ether oxygen atoms with water protons. 
[0029] The hyperthermogelling aqueous phase change ink includes a gloss agent that is a water soluble or water 
dispersible polyester or homopolymer or copolymer that provides a high gloss. The polyester is preferably a sulpho- 
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nated polyester, such as any of the sulpho-polyesters made by a polycondensation reaction of selected dicarboxylic 
acids (A's) and glycols (G's) to produce the linear structure shown below and sold under the tradename "Eastek®" 
polymers 1 1 00, 1 200 1 300 and 21 00 by Eastman Chemical Company of Kingsport, Tennessee. The polyester can be 
made water dispersible by carboxylated, hydroxylated or phosphonated groups replacing the sulphonated groups, or 
5 used in combination with those sulphonated groups. Copolymers of the polyester can make the polyester water soluble 
by using hydrophillc groups. Hydroxylated polyesters can also be cross-linked with various functional resins, including 
but not limited to melamine derived materials or phenolic based resins, to produce solvent resistant ink useful in in- 
dustrial marking applications. The sulphonated polyester is represented by the following: 

10 

HO-G-A-G-A-G-A-G-A-G-A-G-A-G-A-G-A-G-OH 

15 

[0030] The polyester additive that serves as the gloss agent is pH independent and does not suffer from the base 
neutralization disadvantages of conventional acrylic systems. The preferred sulphonated polyesters are compatible in 
ambient ink formulations with either polymeric or conventional acid dyes. It is possible to use low levels of cationic 
polymers in an aqueous ink jet ink so that the polymeric dye is ionically coupled to the polymer by ionic bonds. 

20 [0031] The gloss agent imparts the gloss feature to aqueous inks which do not normally possess glossiness, but 
rather usually display only a matte finish. The gloss agent also acts as a binder to provide waterfastness to dyes that 
do not normally exhibit this characteristic in water based inks. The pH independence of the ink formulation using the 
instant gloss agent overcomes the deficiency of traditional acrylic based systems which are susceptible to irreversible 
precipitation and viscosity drift as the pH varies because of evaporation of the fugitive salt. Precipitation and viscosity 

25 changes in the ink formulation are avoided utilizing the gloss agent of the instant invention. 

[0032] Dispersions using three different Eastek® polymers were used in three samples to determine the disability 
of the sulphonated polyesters in ink based resins. The dispersions were diluted to about 1%, about 5%, and about 
10% by weight and the viscosity was measured in centipoise (cPs) for each sample with a Brookfield viscometer with 
the results shown below: 

30 



Table I: 



35 



DILUTABILITY 


Sample 


SOLN 
PERCENT % BY 

WEIGHT 


EASTEK®1100 

(CPS) 


EASTEK®1200 

. (cPs) 


EASTEKO1300 

(CPS) 


EASTEKO2100 

(CPS) 


1 


1.000 


1.190 


1.240 


1.260 


1.220 


2 


5.000 


1.630 


1.590 


1.490 


1.400 


3 


10.000 


2.380 


2.320 


1.920 


1 .660 



The dispersions were mixed for 1 about thirty minutes at room temperature with a magnetic stirring bar. These dispersions 
good stability with no signs of settling out occurring. 

[0033] The ink formulation utilizing the gloss agent additive attains full color development in an Inkjet printer because 
of the rapid change in viscosity of the jetted ink on the surface of the printed substrate as water wicks away and gelling 
occurs so that the colorant remains on the surface of the substrate. This results in bright, glossy images on plain paper 
without the need for specially coated papers normally required to achieve this level of color brightness. The formulation 
may be used for printing equally well on various substrates including plain paper, glossy paper, copier paper or trans- 
parencies. 

[0034] The viscosity and surface tension of aqueous solutions of the aforementioned TETRONIC® 1 307 surfactant 
used in the ink formulations at different concentrations are shown in Table II and are graphically represented in Fig. 2. 



Table II: 



Viscosity and Surface Tension Tetronic 1307/H 2 O Solutions at 15-16°C 


Solution 


Con. ofT-1307 (%W/W) 


H (cPs) 


y (dynes/cm) 


A 


2 


1.90 


41.27 
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Table II: (continued) 



Viscosity and Surface Tension Tetronic 1307/H 2 O Solutions at 15-16°C 


Solution 


Con. of T-1307 (%W/W) 


u. (CPs) 


y (dynes/cm) 


B 


4 


2.76 


38.20 


C 


6 


3.98 


38.13 


D 


8 


5.62 


37.84 


E 


10 


10.60 


38.25 


F 


15 


21.30 


38.87 


G 


20 


51.40 


39.99 


H 2 0 


0 


1.0 


71.86 



15 



20 



[0035] The solutions A-G were prepared with weighed amounts of distilled water and TETRONIC® 1 307 surfactant 
and were stirred overnight at 15-1 6°C to obtain clear solutions. The surface tension measurements were made on a 
Cahn dynamic contact angle instrument. The viscosity (centipoise (cPs)) measurements were obtained with a Brook- 
field Thermosel viscometer at a spindle speed of about 60 rpm. 

[0036] With reference to the previously depicted TETRONIC® surfactant structural formula, skilled persons will ap- 
preciate that numerous homologs of the surfactant may be employed. Preferred homologs contain about 1 0% to about 
80% poly(oxyethylene) and about 20% to about 60% poly(oxypropylene) where w is an integer from 2 to 6 and x and 
y are any integers that satisfy the weight percent and molecular weight ranges and have a molecular weight of about 
1 ,000 to about 50,000. Skilled persons will appreciate that homologs of the following structural formula are also pre- 
ferred subject to the same weight percent and molecular weight ranges: 



25 
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a, 

H- ( t-OCHCH,-) ( -OCH 2 CH,- ) . 



CH, 



( -CHjCHjO-) - ( -CHjCHO-) 

\ / 
N-(-CH 2 -).-N 

/ " \ 

H- ( -OCHCH,-) ( -OCH^CHj- ) B . ( -CH 2 CH,0-) a - ( -CH,CHO-) 

CH, CH, 

[0037] A preparation of a hyperthermogelling aqueous phase change ink made with TETRONIC® 1 307 surfactant, 
having a molecular weight of about 1 7,000, is described below in Example L 



40 



45 



50 



55 



Example I not example of the invention 

[0038] A test ink solution was prepared by the following procedure. About a 9% by weight solution of TETRONIO® 
1307 surfactant in distilled water was prepared at about 15-16°C, mixed for about 12 hours to achieve complete dis- 
solution, and filtered through a 0.2 micron filter. Two humectants, PEG 200, polyethylene glycol of molecular weight 
200, at about 3% by weight and monoethanol acetamide commercially available from Croda Inc. of New York, New 
York, at about 5% by weight were added to the solution. An Acid Blue 9 (a common dye) solution of about 100 mg to 
about 1 ml was added to the surfactant solution and uniformly mixed to yield a cyan ink composition of about 9% weight 
by volume of TETRONIC® 1307 surfactant. 

[0039] The cyan ink was jetted from a PZT driven single jet at about 20°C. The jet printed several dotted lines on a 
plain paper. 

[0040] Dot.patterns from the experimental ink composition and the dot patterns from a Hewlett Packard (HP) 1 200C 
ink jet printer for cyan and black inks were compared. The cyan ink was made using a dye, while the black ink was 
made using a black pigment which has a higher solids content and therefore has sharper defined dot edges. The ink 
dots all had about 90 nanograms drop mass and a velocity upon ejection of between about 3-4 meters per second. 
However, the black pigment is more difficult to use in ink jet applications because of dispersal problems in aqueous 
solution and nozzle clogging. The discreetness of dots of the experimental ink was better than that of the HP1200C 
cyan or black ink dots. The dot edges of the test or experimental ink composition were sharper than the HP cyan dye, 
and feathering was significantly less than both the HP cyan and black inks. 
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Example II not example of the invention 

[0041] With reference to Table III, test ink solutions A-F of methylcellulose, another hyperthermogelling agent avail- 
able commercially from The Dow Chemical Company under the trademark METHOCEL cellulose ether (MEC A-1 5), 
5 were prepared in a manner similar to that described for Example I. The structural formula for methylcellulose is shown 
below: 



10 



15 



20 




Preferred M EC homologs have a molecular weight of about 1 ,000 to about 1 00,000 where n represents the total number 

25 of rings and is any integer that satisfies the molecular weight range. 

[0042] Acid Blue 9 and Acid Red 52 in Table II represent common dyes and PEG-200 represents polyethylene glycol 
of molecular weight 200 which acts as a humectant and viscosity modifier. The viscosities of these aqueous solutions 
are shown in Table III and graphically represented in Fig. 3. Exact surface tension measurements were not conducted 
for each of the solutions. The surface tension for each was estimated to be between about 48 and about 55 dynes/cm 

30 based on the analysis of a base solution without the addition of coloring agents. 

[0043] The ink solutions were jetted from a 64 nozzle print head at about 4 kHz of a Tektronix ColorQuick™ aqueous 
ink jet printer at ambient temperature and generally produced discrete ink dots. 



TABLE ill 



35 



40 



Concentration of Components (Wt %) 


Solution 


A 


B 


C 


D 


E 


F 


Components 


MEC A-1 5 


0.50 


0.75 


0.75 


1.0 


1.25 


1.B75 


PEG-200 












5 


Acid Blue 9 


1.5 


3.0 




1.5 


1.5 


1.5 


Acid Red 52 






2.5 








viscosity ji(c) 


2.2 


3.5 


3.5 


4.6 


6.0 


12 



Example III not exemple of the invention 

[0044] With reference to Table IV, test ink solutions A-E of TETRONIC® 1307 surfactant, PEG-200, and Acid Blue 
9 were prepared and jetted as described above. Exact surface tension measurements were not conducted for each of 
the solutions. The surface tension for each was estimated to be between about 38 and about 39 dynes/cm based on 
the analysis of a base solution without the addition of coloring agents. 
[0045] The ink solutions formed discrete ink dots. 



55 
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TABLE IV 
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Concentration of Components (Wt %) 


Solution 


A 


B 


C 


D 


E 


Components 


Tetronic 1307 


6 


7 


8 


10 


10 


PEG-200 


5 


5 


5 


5 


10 


Acid Blue 9 


1.5 


1.5 


1.5 


. 1.5 


1.5 


Viscosity \l{c) 


5.0 


6.2 


8.0 


12.1 


15.0 



Example IV not example of the invention 

15 [0046] With reference to Table V, test ink solutions A-C utilizing PLURONIC® F 1 27 surfactant, PEG-200, and Acid 
Blue 9 were prepared and jetted as described above. PLURONIC® F surfactant is an ethylene oxide propylene oxide 
block copolymer available commercially from BASF Corporation of Parsippany New Jersey that has hyperthermogel- 
ling properties similar to those of TETRONIC® surfactant. The poly(ethylene oxide-co-propylene oxide) and polypro- 
pylene oxide-co-ethylene oxide) structural formulas for PLURONIC® surfactant respectively are shown below: 

20 

HO- ( -CH 2 CH 2 0- ) t - ( -CH ; CHO- ) ( -CH 2 ai.O- ) E -H 

25 CH 3 CH, 

' I I 
HO- ( -CHCH,0-) (-CH 2 CH : 0-) ( ^CHjCHO-) 

30 

and. 

Preferred PLURONICO® surfactant homologs have a molecular weight of about 1 ,000 to about 50,000 and contain 
about 1 0% to about 80% poly (oxy ethylene) and about 20% to about 60% poly(oxypropylene) where and x and y are 
integers that satisfy the above weight percent and molecular weight ranges. Exact surface tension measurements were 
35 not conducted for each of the solutions. The surface tension for each was estimated to be between about 38 and about 
39 dynes/cm based on the analysis of a base solution without the addition of coloring agents. The ink solutions formed 
discrete dots. 



TABLE V 



40 



Concentration of Components (Wt %) 


Solution 


A 


B 


C 


Components 


Pluronic F127 


6 


7 


8 


PEG-200 


5 


5 


5 


Acid Blue 9 


1.5 


1.5 


1.5 


Viscosity u,(c) 


5.0 


6.2 


8.0 



50 Example V not example of the invention 

[0047] With reference to Table VI, test ink solutions A-G of TETRONIC® 1307 surfactant, PEG-200, SAG-47, and 
different coloring agents were prepared in a manner similar to that described above. SAG-47 is a defoaming agent 
available from OS! Specialties, Inc., and Acid Yellow 23 is a common coloring agent. Food Black 2 is a common coloring 
55 agent for black inks. The ink solutions were jetted on a full array prototype print head having 352 nozzles at 11 kHz. 
The solutions formed discrete ink dots. 
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TABLE VI 



Concentration of Components (Wt %) 


Solution 


A 


B 


C 


D 


E 


F 


G 


Components 


Tetronic 1307 


10 


10 


10 


10 


10 


10 


10 


PEG-200 


10 


10 


10 


10 


10 


10 


10 


SAG-47 (ppm) 




500 


250 


500 


250 


20 


500 


Acid Blue 9 


1.5 


0.875 








1.0 


0.875 


Acid Red 52 






1.5 










Acid Yellow 23 








1.0 








Food Black 2 










2.0 






Viscosity u.(cPs) 


13 


11.5 


12 


12 


12 


11.5 


11.5 


Surface Tension 
















7(dyne/cm) 


38 


• 34 


38 


38 


38 


34 


34 



[0048] Some additional compounds that exhibit thermo-inversion behavior similar to TETRONIC® 1307 surfactant 
are listed in Table VII. 



Table VII 





Polymers 


Thermo-inversion point (Tp+) 


25 


poiy(ethylene oxide) PEO 


95°C 




poly(ethylene oxide-co-propylene oxide) PEO-PO (66%) 


50 




polyvinyl Methyl ether) PVME 


30 




poly(N-isopropylacrylamide) PIPAAm 


30 


30 


poly(methacrylic acid) PMAA 


55 




polyvinyl pyrrolidone) PVP 


.140 




polyvinyl alcohol) PVAL 


120 




polyvinyl acetate-co-vinyl alcohol) PVAC-co-VAL (10%) 


85 




PVAC-co-VAL (20%) 


50 


35 


PVAC-co-VAL (30%) 


15 




PVAC-co-VAL (50%) 


20 




PVAC-co-VAL (70%) 


-20 




polyvinyl methyl oxazolidone) PVMO 


38 


40 


polyvinyl acetate-co-vinyl pyrollidone) 


0 



Example VI 



[0049] An ink formulation was mixed consisting of about 25.32 grams of about a 20% TETRONIC® 1307 surfactant 
45 equivalent to about 5% by weight of the total formulation, about 3.08 grams of the humectant acetamide monoeth- 
anolamine available commercially from Croda Inc., of New York, New York as AMEA-100 and comprising about 3% 
by weight of the total formulation, about 2.06 grams of the humectant polyethylene glycol available as PEG-200 avail- 
able commercially from Aldrich Chemical of Milwaukie, Wisconsin and comprising about 2% by weight of the total 
formulation, about 3.03 grams of methyl diethanol amine also available commercially from Aldrich Chemical and com- 
50 prising about 5% by weight of the total formulation, about 1 drop of Proxel GXL which is an industrial microbiostat 
available commercially from ICI Biocides of Wilmington, Delaware, about 10.62 grams of about 30% Eastek polymer 
1 300 gloss agent available commercially from Eastman Chemical Company of Kingsport, Tennessee comprising about 
3% by weight of the total formulation, about 5.07 grams of a polymeric yellow dye available commercially from Milliken 
and Company of Spartanburg, South Carolina as MY-1 869 and comprising about 5% by weight of the total formulation, 
55 and about 52.27 grams of deionized water content in the formulation of about 79% by weight. The mixture was stirred 
for about 30 minutes at room temperature with a magnetic stirrer. The viscosity of the dispersion was measured on a 
Brookfield viscometer to be about 9.24 centipoise (cPs). The surface tension was about 38.27 dynes per centimeter 
measured on a dynamic contact angle analyzer available commercially from Cahn Instruments, Inc. of Cerritos, Cali- 
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fomia as model DCA-312. The pH of the formulation was about 10.12. 

[0050] The ink formulation was jetted by an Epson Stylus color printer to generate a solid fill image. The printed solid 
fill image possessed a high degree of optical density and was subjected to several waterfastness tests. In one test the 
sample was rubbed with wet fingers without any noticeable smearing of the solid fill image, in a second test the sample 

5 was placed under the running water of a faucet without any noticeable loss in color and an apparent 1 00% waterfast- 
ness. In a third test the sample with the solid fill image was taped onto a rotatable wheel and the wheel was rotated to 
pass the sample through a trough of water at a speed of about 1 revolution every 10 seconds. The AE, representing 
the color deviation of the original solid fill image comparing the color before and after the testing, was measured after 
1 and 10 revolutions. The AE test results of the yellow ink are as shown in the Table VIII below, wherein the color 

10 deviation AE was measured with an ACS Spectrophotometer, reflecting the change in lightness, darkness and shade 
of the color. 

[0051] Comparative results were also obtained with a commercially available Hewlett Packard (HP) yellow ink jetted 
from an HP 1200C color printer. As reflected by the values in Table VIM below, the color deviation for the ink formulation 
in Example VI is markedly better than for the commercially available HP yellow ink, indicating far less color change 
15 following exposure to water on the water wheel after both 1 and 10 revolutions than the HP yellow ink. The Example 
VI ink formulation displayed substantially improved color on plain paper as far as brightness and color fastness. 



Table VIII 



AE (Color Deviation) 




Example 6 Yellow 


HP Yellow 


1 -revolution 


1.29 


12.33 


1 0-revolutions 


1.70 


37.13 



25 

Comparative Example 1 



[0052] An ink consisting of about 250.6 grams of TETRONIO® 1307 surfactant equivalent to about 5% by weight of 
the total formulation, about 3.02 grams of the humectant acetamide monoethanolamine available commercially from 

3 o Croda Inc., of New York, New York as AMEA-1 00 and comprising about 3% by weight of the total formulation, about 
2.06 grams of the humectant polyethylene glycol available as PEG-200 available commercially from Aldrich Chemical 
of Milwaukee, Wisconsin and comprising about 2% by weight of the total formulation, about 5.01 grams of methyl 
diethanol amine also available commercially from Aldrich Chemical and comprising about 5% by weight of the total 
formulation, about 1 drop of Proxel GXL which is an industrial microbiostat available commercially from I CI Biocides 

35 of Wilmington, Delaware, about 5.06 grams of a polymeric yellow dye available commercially from Milliken and Com- 
pany of Spartanburg, South Carolina as MY-1869 and comprising about 5% by weight of the total formulation, and 
about 62.1 7 grams of deionized water resulting in a total water content in the formulation of about 80% by weight. The 
mixture was stirred for about 30 minutes at room temperature with a magnetic stirrer. The viscosity of the dispersion 
was then measured on a Brookfield viscometer to be about 7.72 centipoise (cPs). The surface tension was measured 

40 to be about 38.29 dynes per centimeter measured on a dynamic contact angle analyzer available commercially from 
Cahn Instruments, Inc. of Cerritos, California as model DCA-312. The pH of the formulation was about 9.3. The ink 
formulation was jetted from an Epson Stylus color printer to generate a solid fill Image. The solid fill image possessed 
a lower optical density than the solid fill image of Example VI. The printed solid fill image was subjected to several 
waterfastness tests. In one test the sample was rubbed with wet fingers without any noticeable smearing. In a second 

45 test the sample was placed under the running water of a faucet with some slight loss in color and an excellent water- 
fastness. In a third test the sample was taped onto a wheel and the wheel was rotated to pass the sample through a 
trough of water at a speed of about 1 revolution every 10 seconds, and the AE color deviation was measured after 1 
and 1 0 revolutions. The test results of the yellow ink are as shown below, wherein the AE is the color deviation measured 
by an ACS Spectrophotometer which measures change in color of lightness, darkness and shade: 



50 



1 -revolution j 3.26 
1 0-revolutions I 26.60 



[0053] It is to be noted that numerous concentrations and combinations of these hyperthermogelling components 
55 and gloss agents may be employed. Skilled persons in the art will appreciate that a variety of other components that 
exhibit hyperthermogelling properties may be employed in ink compositions of the present invention. Such components 
may include, but are not limited to, homopolymers, copolymers, nonpolymeric or nonionic surfactants, naturally occur- 



9 



EP0 771 861 B1 



ring polymers and their derivatives. 

[0054] For example, cellulose derivatives such as hydroxypropyl methyl ether cellulose (HPMEC), shown below, can 
also be employed: 

5 



10 



15 



20 




Preferred HPMEC homologs have a molecular weight of about 1 ,000 to 1 00,000 where n represents the total number 
of rings and is any integer that satisfies the molecular weight range. 

[0055] Persons skilled in the art will also appreciate that hyperthermogelling components with the gloss agent are 
25 compatible with a variety of coloring agents and ink additives including suitable dyes and biocides that can be added 
to the formulations. Skilled persons will also appreciate that hyperthermogelling ink compositions are compatible with 
variety of drop-on-demand ink jet printing techniques and existing equipment. 

[0056] For example, a drop of an ink composition containing a hyperthermogelling component with the gloss agent 
may be jetted from a conventional drop-on-demand ink jet printer onto an absorptive substrate such as paper to exploit 

30 the concentration -related gelling properties of the hyperthermogelling component. The ink drop will lose water by pen* 
etration into paper and by evaporation. This small loss of water will increase the concentration of the gelling compound 
to result in a rapid increase in viscosity. This viscosity increase will reduce the spreading of the ink dot and make difficult 
the unwanted excessive penetration of the substrate. The instant viscosity increase will lead to less feathering, sharp 
dots, and hence, improved print quality. Alternatively, the ink drop may be jetted onto a slightly hydrophobic surface 

35 and then transferred to an absorptive substrate. 

[0057] In an alternative embodiment, the ink drop with the gloss agent may be jetted onto a substrate that is warmer 
than the thermo-inversion point of the ink composition. Contact with the warm substrate will instantly gel the ink drop. 
Alternatively, the ink drop may be jetted onto a surface having a temperature below the thermo-inversion point of the 
ink composition and then transferred to a warmer substrate. 

40 [0058] Similarly, a hyperthermogelling ink composition niay be formulated to have a thermo-inversion point at ambient 
temperature, e.g. 25°C. Such an ink composition could be jetted as a liquid below ambient temperature and would gel 
instantly after contacting the substrate. 

[0059] It should be noted that the gel ink formulations with the gloss agent of the present invention are porous solids 
that involve a continuous matrix as their "solid" element. This continuous matrix or skeletal network provides the gel 
45 system with the required mechanical stability and coherence, between clusters of hydrophobic groups, such as pro- 
pylene oxide. The clusters can be a copolymer, such as ethylene oxide propylene oxide copolymer, or may be simply 
a homopolymer, such as methylether cellulose. 

[0060] It will be apparent to skilled persons that many changes may be made to the details of the specific embodi- 
ments of the invention described herein without departing from the underlying principles thereof. For example, the ink 
so formulation of the present invention can be employed in piezo driven printer, as well as a bubble jet or continuous ink 
jet printer. The overall ink properties and characteristics are not limited to the type of dispensing device, but are such 
that they will work in a variety of applications including flexographic ink formulations and in intaglio printing presses. 
The ink formulation is also suitable for use in an offset printing architecture where the image is first printed on an 
intermediate transfer surface and is then transferred to a final receiving surface. 

55 
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Claims 

1 . An aqueous phase change ink composition comprising; 

(i) a coloring agent; 

(ii) a water dispersible polyester gloss agent; and 

(iii) a hyperthermogelling component present in such a concentration that the ink composition is in a liquid 
state at a first temperature and is in a solid state at a second temperature, the second temperature being 
greater than the first temperature. 

2. A composition as claimed in claim 1 wherein the water dispersible polyester gloss agent is a carboxylated polyester, 
a hydroxylated polyester, a phosphonated polyester, a sulphonated polyester, a homopolymer or copolymer of one 
of the foregoing or a mixture of two or more of the foregoing. 

3. A composition as claimed in claim 1 or 2 and including a hyperthermogelling component which has a thermo- 
inversion point from -20°C to 1 40°C. 

4. A composition as claimed in any preceding claim wherein the hyperthermogelling component forms a stable gel 
at the second temperature. 

5. A composition as claimed in any preceding claim wherein the hyperthermogelling component comprises a nonionic 
polymer. 

6. A composition as claimed in any preceding claim wherein the hyperthermogelling component comprises: 

6.1 a compound of the formula: 



wherein x and y are any integers that satisfy the weight percent and molecular weight ranges referred to below; 
6.2 a compound of the formula: 



wherein x and y are any integer that satisfy the weight percent and molecular weight ranges referred to below; 

v. 

6.3 a compound of the formula: 



jCHjO-Jx^CHjCHO-JH'-CHjCHjO-^H 






HO-t-CHCHjO-Jy-t-CHjCHjO-Jx-t-CHjCHO-JY-H 
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CH, CH, 

I I 

H-C-OOLCH^l^-OCHCH,-^ (-CH t CHO-) r (-CH,CH t O-l x -K 

/ \ 

H-(-OCH.CH.-) x -(-OCHCH.-)y (-CH,CHO-)y.(-CH,CH.O-^.H 

CH, CH, 

wherein w is an integer from 2 to 6 and x and y are any integers, so that satisfy the weight percent and molecular 
weight ranges referred to below; or 

6.4 a compound of the formula: 



CH, 



CH, 
I 



B -(-OCHCH s -) y -(-OCH..CH t -) x (-CH.CK^-^-CH^CHO-Jy-K 



N-C-CK-.-^N 
/ \ 
H-COCHCK,-) v -(-OCH,CK..-L 
I Y . * 

CH, 



(-CH I CH.O-W-CH r CHO-) r H 

-x j 

CH, . 



wherein w is an integer from 2 to 6 and x and y are any integers that satisfy the weight percent and molecular 
weight ranges referred to below; 

the hyperthermogelling component compound having a molecular weight in the range from 1 ,000 to 50,000 and 
the compound containing 20% to 60% by weight of poly(oxypropylene). 

A composition as claimed in any one of claims 1 to 5 wherein the hyperthermogelling component comprises either 
(i) a compound of molecular weight in the range 1 ,000 to 100,000 and of the formula: 




wherein n represents the total number of rings and is any integer that satisfies the above molecular weight range 
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or (ii) a compound of molecular weight in the range 1 ,000 to 1 00,000 and of the formula: 




wherein n represents the number of rings and is any integer that satisfies the above molecular weight range. 

8. A composition as claimed in any preceding claim wherein the concentration of hyperthermogelling component 
therein is from 0.05% by weight to its critical concentration. 

9. " A method of printing on a printing surface a hyperthermogelling aqueous phase change ink composition with a 

high gloss, the method comprising: 

(i) using a water dispersible polyester as a gloss agent in the hyperthermogeiling aqueous phase change ink 
composition; 

(ii) jetting the hyperthermogelling aqueous phase change ink composition from a drop-on-demand ink jet printer 
onto the printing surface, the ink composition having an amount of a hyperthermogelling component in a first 
concentration such that the ink composition is in a liquid state; and 

(iii) increasing the concentration of the hyperthermogelling component in the ink composition so that the ink 
composition forms a stable gel. 

10. A method as claimed in claim 9 wherein the ink composition is as claimed in any one of claims 1 to 8. 

1 1 . A method as claimed in claim 9 or claim 1 0 wherein (i) the printing surface comprises an absorptive substrate and 
water from the ink composition penetrates the absorptive substrate to increase the concentration of the hyperther- 
mogelling component in the ink composition; or (ii) the printing surface comprises a hydrophobic substrate and 
the ink composition is transferred to an absorptive substrate so that water from the ink composition penetrates the 
absorptive substrate to increase the concentration of the hyperthermogelling component in the ink composition. 

12. A method as claimed in any one of claims 9 to 11 wherein the ink composition is heated at least to its thermo- 
inversion point to form a stable gel 

13. ' A method as claimed in claim 12 wherein the printing surface (i) has a temperature that is greater than or equal 
to the thermb-inversion point so that ink composition printed thereon forms a printed stable gel without further 
processing; or (ii) has a temperature that is lower than the thermo inversion point, the printed ink composition being 
transferred from the printing surface to a substrate having a temperature that is greater than or equal to the thermo- 
inversion point 

14. A method as claimed in any one of claims 9 to 11 wherein the ink composition has a thermo-inversion point at 
ambient temperature, the ink composition being cooled to facilitate jetting. 

15. A non-aqueous concentrate composition which is combinable with an aqueous dispersion medium to form a com- 
position as claimed in any one of claims 1 to 8 and which comprises a coloring agent, a water-dispersible polyester 
gloss agent and a hyperthermogelling compound. 
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PatentansprOche 

1. Wassrige Phasenaustauschtintenzusammensetzung, umfassend 

(i) ein Farbemittel, 

(ii) ein in Wasser dispergierbares Polyester-Glanzmittel und 

(iii) eine Hyperthermogelierkomponente, die in einer solchen Konzentration vorhanden ist, dass sich die Tin- 
tenzusammensetzung in einem flussigen Zustand bei einer ersten Temperatur und in einem festen Zustand 
bei einer zweiten Temperatur befindet, wobei die zweite Temperatur hoher ist als die erste Temperatur. 

2. Zusammensetzung wie in Anspruch i beansprucht, worin das in Wasser dispergierbare Polyester-Glanzmittel ein 
carboxylierter Polyester, ein hydroxylierter Polyester, ein phosphonierter Polyester, ein sulfonierter Polyester, ein 
Homopolymer Oder Copolymer von einer der vorhergehenden Verbindungen Oder eine Mischung von zwei oder 
mehreren der vorhergehenden Verbindungen ist. 

3. Zusammensetzung wie in Anspruch 1 Oder 2 beansprucht und enthaltend eine Hyperthermogelierkomponente, 
die einen Thermoinversionspunkt von -20°C bis 140°C hat. 

4. Zusammensetzung wie in einem der vorhergehenden Anspruche beansprucht, worin die Hyperthermogelierkom- 
ponente ein stabiles Gel bei der zweiten Temperatur bildet. 

5. Zusammensetzung wie in einem der vorhergehenden Anspruche beansprucht, worin die Hyperthermogelierkom- 
ponente ein nicht-ionisches Polymer umfasst. 

6. Zusammensetzung wie in einem der vorhergehenden Anspruche beansprucht, worin die Hyperthermogelierkom- 
ponente umfasst: 

6.1 eine Verbindung der Formel 



worin x und y alle ganzen Zahlen sind, welche die nachstehend genannten Gewichtsprozentbereiche und 
Molekulargewichtsbereiche erfullen; 

6.2 eine Verbindung der Formel: 



worin x und y alle ganzen Zahlen sind, welche die nachstehend genannten Gewichtsprozentbereiche und 
Molekulargewichtsbereiche erfullen; 

6.3 eine Verbindung der Formel: 



HO-^CHXH^OOx^CHzCHO-Jy-t'-CHXH^O-Jx-H 






HO-(-CHCH 2 0.)r(-CH z CH z O-) x .(.CH z CHO-)rH 
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CH. 
I 



CH. 
I 



/ 

H-(-OCH.CH 1 -W-OCHCH t -) v 
CH, 



(-CH.CKO-)-(-CH s CH T 0-) x -H 
\ / y 

K-(-CH..-) w -N 



(-CH-CHO-) -(-CH t CH t O-) x -H 
CH. 



worin w eine ganze Zahl von 2 bis 6 ist, und x und y alle ganzen Zahlen sind, so dass die nachstehend 
genannten Gewichtsprozentbereiche und Molekulargewichtsbereiche erfullt werden; oder 

6.4 eine Verbindung der Foimel: 



CH, 



CK, 
I 



» -(-GCHCH s -)y-(-OCH,CH.-l x (-CH I CH J 0-) >{ -<-CH,CHO-)y-H 



N-<-CH.-) w N 

K-(-OCHCK : -) -(-OCH T CK.-L 

, y 

CH, 



(-CH t CHO-i-(-CH : CHO-)y-K 

* I ' 

CH, . 



worin w eine ganze Zahl von 2 bis 6 ist, und x und y alle ganzen Zahlen sind, welche die nachstehend ge- 
nannten Gewichtsprozentbereiche und Molekulargewichtsbereiche erfullen; 

die Hyperthermogelierkomponentenverbindungein Molekulargewicht in dem Bereich von 1000 bis 50000 hat, 
und die Verbindung 20 bis 60 Gew.-% Poly-(oxypropylen) enthalt. 

Zusammensetzung wie in einem der Anspruche 1 bis 5 beansprucht, worin die Hyperthermogelierkomponente 
umfasst entweder (i) eine Verbindung mit einem Molekulargewicht in dem Bereich von 1000 bis 100000 und der 
Formel: 




CS-. 



CK 



3 I 



Jtv-a ^ 



worin n die Gesamtzahl von Ringen bedeutet und jede ganze Zahl ist, welche den vorstehenden Molekularge- 
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wichtsbereich erfullt, oder (ii) eine Verbindung mit einem Molekulargewicht in dem Bereich von 1000 bis 100000 
und der Formel: 



i 




worin n die Anzahl von Ringen bedeutet und jede ganze Zahl ist, welche den vorstehenden Molekulargewichts- 
bereich erfullt. 

8. Zusammensetzung wie in einem der vomergehenden Anspruche beansprucht, worin die Konzentration der Hy- 
perthermogelierkomponente darin 0,05 Gew.-% bis zu ihrer kritischen Konzentration betragt. 

9. VerfahrenzumDruckeneinerwassrigenHyperthermogelier-Phasenaustauschtintenzusammense 
Glanz auf eine Druckoberflache, wobei das Verfahren umfasst: 

(i) das Verwenden eines (n Wasser dispergierbaren Polyesters als Glanzmittel in der wassrigen Hyperther- 
mogelier-Phasenaustauschtintenzusammensetzung, 

(ii) das AusstoBen der wassrigen Hyperthermogelier-Phasenaustauschtintenzusammensetzung aus einem 
Tropfen-auf-Anfrage-Tintenstrahldrucker auf die Druckoberflache, wobei die Tmtenzusammensetzung eine 
Menge einer Hyperthermogelierkomponente in einer ersten Konzentration derart enthalt, dass sich die Tm- 
tenzusammensetzung in einem flussigen Zustand befindet, und 

(iii) das Erhohen der Konzentration der Hyperthermogelierkomponente in der Tlntenzusammensetzung, so 
dass die Tintenzusammensetzung ein stabiles Gel blldet. 

10. Verfahren wie in Anspruch 9 beansprucht, worin die Tlntenzusammensetzung wie in einem der Anspruche 1 bis 
8 beansprucht ist. 

1 1 . Verfahren wie in Anspruch 9 oder Anspruch 1 0 beansprucht, worin (i) die Druckoberflache einen absorptiven Trager 
umfasst und Wasser aus der Tintenzusammensetzung in den absorptiven Trager eindringt, urn die Konzentration 
der Hyperthermogelierkomponente in derTintenzusammensetzu ng zu erhohen, oder (il) die Druckoberflache einen 
hydrophoben Trager umfasst, und die Tintenzusammensetzung zu einem absorptiven Trager derart ubertragen 
wird, dass Wasser aus der Tlntenzusammensetzung in den absorptiven Trager eindringt, urn die Konzentration 
der Hyperthermogelierkomponente in der Tintenzusammensetzung zu erhohen. 

12. Verfahren wie in einem der Anspruche 9 bis 11 beansprucht, worin die Tintenzusammensetzung wenigstens auf 
ihren Thermoinversionspunkt erwarmt wird, urn ein stabiles Gel zu bilden. 

13. Verfahren wie in Anspruch 12 beansprucht, worin die Druckoberflache (i) eine Temperatur hat, die groBer als der 
Thermoinversionspunkt oder gleich dem Thermoinversionspunkt ist, so dass die darauf gedruckte Tintenzusam- 
mensetzung ein gedrucktes, stabiles Gel ohne weitere Verarbeitung bildet, oder (ii) eine Temperatur hat, die nied- 
riger als der Thermoinversionspunkt ist, wobei die gedruckte Tintenzusammensetzung von der Druckoberflache 
auf einen Trager mit einer Temperatur ubertragen wird, die groBer als der Thermoinversionspun kt oder gleich dem 
Thermoinversionspunkt ist. 
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14. Verfahren wie in einem der Anspriiche 9 bis 11 beansprucht, worin dieTintenzusammensetzung einen Thermoin- 
versionspunkt bei Umgebungstemperatur hat, wobei die Tintenzusammensetzung abgekuhlt wird, urn das Aus- 
stoBen zu erieichtern. 

15. Nicht-wassrige Konzentratzusammensetzung, die mit einem wassrigen Dispersiohsmedium kombinierbar ist, um 
erne Zusammensetzung wie in einem der Anspruche 1 bis 8 zu biiden, und die ein Farbemittel, ein in Wasser 
dispergierbares Polyester-Glanzmittel und eine Hyperthermogelierverbindung umfasst. 



Revendtcations 

1. Composition d'encre aqueuse a changement de phase comprenant : ' 

(i) un agent colorant ; 

(ii) un agent de brillance de type polyester dispensable dans I'eau ; et 

(iii) un composant hypertherrnogeJifiant present en une concentration telle que la composition d'encre soit a 
I'etat liquide a une premiere temperature et soit a I'etat solide a une seconde temperature, la secohde tem- 
perature etant superieure a la premiere temperature. 

2. Composition selon la revendication 1 dans laquelle Pagent de brillance de type polyester dispersable dans I'eau 
est un polyester carboxyle, un polyester hydroxyle, un polyester phosphone, un polyester sulfone, un homopoly- 
mere ou un copolymere d'un des precedents ou un melange de deux ou plus des precedents. 

3. Composition selon la revendication 1 ou 2 et comprenant un composant hyperthermogelifiant qui presente un point 
de therrno-inversion de -20 °C a 140 °C. 

4. Composition selon Tune queiconque des revendications precedentes dans laquelle le composant hyperthermo- 
gelifiant forme un gel stable a la seconde temperature. 

5. Composition selon Tune queiconque des revendications precedentes dans laquelle le composant hyperthermo- 
gelifiant comprend un polymere non ionique. 

6. Composition selon Tune queiconque des revendications precedentes dans laquelle le composant hyperthermo- 
. geiifiant comprend : 

6.1 un compose de formule : 

. H 0-(-CH 2 CH i O-) x -{-CH s CHO-J r - ( -CH 2 CH s O-| x .H 

dans laquelle x et y represented n'importe quels nombres entiers qui satisfont aux gammes de pourcentages 
en poids et de masses moleculaires indiquees ci-dessous ; 

6.2 un compose de formule : 



HOM-CHCHjOOy-t-CHjCHjO.Jx.t.CHjfcHO-VH 



dans laquelle x et y represented n'importe quels nombres entiers qui satisfont aux gammes de pourcentages 
en poids et de masses moleculaires indiquees ci-dessous ; 
6.3 un compose de formule : 
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CH, 
I 



CK, 



B -(-OCHCK..-) v -(-OCH..CH,-L (-CH t CK : 0-L-(-CH-.CHO-)y-H 

\ / * 



\ 

N^-CK^N 
/ \ 



KK-OCHCK,-) -(-OCK,CK.-V 

I * 
CK, 



(-CH l CH.O-l )( -<-CH J CHO->y-H 
CH, . 



dans laquelle w represente un nombre entier de 2 a 6 et x et y represented n'importe quels nombres entiers, 
de maniere a satisfaire aux gammes de pourcentages en poids et de masses moleculaires indiquees ci- 
dessous ; ou 

6.4 un compose de fomiule : 



CH, 



CH, 
I 



H -(-OCHCK s -) y -(-OCH,CH.-) >( (-GH.CH.O-^-<-CH,CHO-)y-H 



N-(-CK 5 -} w N 

K-(-OCHCH 5 -> -(-OCH,CK r L 

I * 
CH, 



(-CH,CH,0-L-(-CH ; CHO->y-K 

^ 1 

CH, . 



dans laquelle w represente un nombre entier de 2 a 6 et x et y represented n'importe quels nombres entiers 
qui satisfont aux gammes de pourcentages en poids et de masses moleculaires indiquees ci-dessous ; 
le compose du composant hyperthermogelifiant presentant une masse moleculaire dans la gamme de 1000 
a 50 000 et le compose contenant 20 % a 60 % en poids de poly(oxypropylene). 

7. Composition selon I'une quelconque des revendications 1 a 5 dans laquelle le composant hyperthermogelifiant 
comprend soit (i) un compose presentant une masse moleculaire dans la gamme de 1 000 a 1 00 000 et de f ormule : 



KO 




dans laquelle n represente le nombre total de cycles et est egal a n'importe quel nombre entier qui satisfait a la 
gamme de masses moleculaires ci-dessus, soit (ii) un compose presentant une masse moleculaire dans la gamme 
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de 1000 a 100 000 et de formule : 



i 




dans laquelle n represente le nombre de cycles et est egal a iVimporte quel nombre entier qui satisfait a la gamme 
de masses moleculaires ci-dessus. 

8. Composition selon I'une quelconque des revendications precedentes dans laquelle la concentration du composant 
hyperthermogelifiant qu'elle contient debute a 0,05 % en poids jusq'a sa concentration critique. 

9. Proced6 d'impression sur une surface d' impression d'une composition d'encre aqueuse a changement de phase 
hyperthermogelifiante qui presente une brillance elevee, le procede comprenant les etapes consistant a : 

(i) utiliser un polyester dispensable dans I'eau comme agent de brillance dans la composition d'encre aqueuse 
a changement de phase hyperthermogelifiante ; 

(ii) ejecter la composition d'encre aqueuse a changement de phase hyperthermogelifiante d' une imprimante 
a jet d'encre a goutte a la demande sur la surface d'impression, la composition d'encre contenant une quantite 
d'un composant hyperthermogelifiant en une premiere concentration telle que la composition d'encre soit a 
I'etat liquide; et 

(iii) augmenter la concentration du composant hyperthermogelifiant dans la composition d'encre de facon a 
ce que la composition d'encre forme un gel stable. 

10. Precede selon la revendication 9 dans lequel la composition d'encre est selon I'une quelconque des revendications 
1 a 8. 

11. Procede selon la revendication 9 ou la revendication 10 dans lequel (i) la surface d' impression comprend un 
substrat absorbent et I'eau de la composition d'encre penetre dans le substrat absorbent pour augmenter la con- 
centration du composant hyperthermogelifiant dans la composition d'encre ; ou (ii) ia surface d'impression com- 
prend un substrat hydrophobe et la composition d'encre est transferee a un substrat absorbant de facon a ce que 
I'eau de la composition d'encre penetre dans le substrat absorbant pour augmenter la concentration du composant 
hyperthermogelifiant dans la composition d'encre. 

12. Procede selon I'une quelconque des revendications 9 a 11 dans lequel on chauffe la composition d'encre au moins 
jusqu'a son point de thermo-inversion pour former un gel stable. 

13. ProcedS selon la revendication 12 dans lequel la surface d'impression (i) presente une temperature qui est supe- 
rieure ou egale au point de thermo-inversion de facon a ce que la composition d'encre imprimee surcelle-ci forme 
un gel imprime stable sans autre traitement, ou (ii) presente une temperature qui est inferieure au point de thermo- 
inversion, la composition d'encre imprimee etant transferee de la surface d'impression a un substrat presentant 
une temperature qui est superieure ou egale au point de thermo-inversion. 

14. Procede selon i'une quelconque des revendications 9 a 11 dans lequel la composition d'encre presente un point 
de thermo-inversion a la temperature ambiante, la composition d'encre etent refroidie pourfaciliter rejection. 
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15. Composition concentre non aqueuse que Ton peut combiner avec un milieu de dispersion aqueux pour former 
une composition selon Tune quelconque des revendications 1 a 8 et qui comprend un agent colorant, un agent de 
brillance de type polyester dispensable dans I'eau et un composant hyperthermogelifiant. 
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GEI TEMP VS WT% TETRONIC 1307 
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